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1 '^ # 
A s®ri®i of was Isgr tfai writer •!» « e-tteipt 
t® aecouat for tlMi dimreprnmim &i e©a©i«tr«ti0iMwrt®Mtj ias&g#® %• 
teeing the awlifta ddMgtt tte 9f to 
t&6t with tlii Ijisftet* fh« qiwtitftti'?® t^ idtiti- bes be  ^
fm fim «l3»ii4.e®l %f,«s #f emU.@%.. iag»ftieli«# to thr®® *id«ly iittmpm 
mt sp«i@itt3« i&s«g«s tev» 1b»#» iB tteres mmi^t m. 
-mmm%3Cii%im iJi'tei llqaiit it.® •slliip'aw  ^iii»©©ti@ii® ad-
'I 
tertng par fiw 'df Mr veigbtf. fiai: as siXIlgr&» df imsMtleiie b4»' 
imiMg |wp Bumrtt ©f -1  ^swfae# ©f tl»s •feretted taseetn# 
fl£» s»e0ad«*7 pvsr^&m »f %lmm- ma t@- ©smteibtit# tlMi^  
9Z icjttetitMfil and t# & of 
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i I i» .e 
fjwethr'usi iaTOstlg&tioai i«t0jwl«!ied ta® tmattty of fyyetlaria I 
nftlag ttpdii Asliia fiaieis, Si»ai®B iV9$Z). atMl«€ Vm text-
#1% ©f pimmXg. Eiettiae, ®al S0ilt» l8.wa:t® ta toMs y«tgl8 «si Bl&t* 
.g«.iifettl^ M " ftM «fer««a@d lihi asiite i©s«f« ia tefwi #t 
of f#lt9a per ^«a l€ aad 
f®is@a F«r fqmy® oi teijr sa-fit®#* 
m 
# • » 
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0} 
fulrlir Mfh 'sMwei. »s«rl^  .%b« mm t0*4-. 
<$i%w .i# %Wm ms iiwaK  ^wmmBwrnf-^ 
.B9ieii®ae iwii pism fwwi as 'WM-Se eaiysSstilltte f#i«w 
im 'ijmim • iiwrtiiib -siiw.# A- fTMh m%9%&m mmu 
«# mmtf ttenit i*yt im» wMeli 'tlb. t$mt mmm^%Sjm» wm 
Sllittted wl.Sih JL tsw? met •M*.*»iaai.w .jha 
i 
ftoi' f«ti?«a#i» #11 WAS £a the- .f«rii «f « ««i^  isa^slwi* 
Tl» ®ll, w««i ma A Mgi% t%r«l^ lit eut -fmiittoa hiwSjag « irtsco-
sit J @f M' stfonis S«fl3i0l.% *% Ft« .f»i w mtiAfMofttad tmMm'' 
iralW'Pfttfttat tii«a..f9#. infh m «il in- .-lirwid » i*»r sfimy oil* 
A stoek @«iiis-t» mB  ^pfm^Bd  ^t'l® mM m%U ••«e%l«ii itfs^siAiig' im tte© for*' 
SlUX«Lt 
f ifcfeii' 15 p««t 
2 gppMWP 
Qil • tf gjmi«t 
jIII. mst9 ayi» tim m t^ kMi teiis «f iietwi 
' #11 Mt®8t a«l mm iil.iiliNS wii^  0«4 p«r mMm 9%m%»  ^miattin ' 
. pmfmU,m§. i«e m® i»d» «f %lm amp iw4»i«w to f®®-
immm' %9 p't-lete m gw 4t gav® #aifel.l '.©ii tes^et® 
; timt'iii att' fwNtilj mi%k •iai®©^! A %id,&k 
%r«akli^  C&rsplti Bim IM ) wk4«I '^ gm 
with tl* i#lwfai.8iaii€ii  ^tlii ctctwl. &iN®Wii :}f 9I4.  ^tlis iaii* 
tisti. Xatw %Mm #%•» «ft« ppepwraMoa# 
i«' kpptmtm 
mm" %fe» i# ef««Fiiif »ppm9t%-m l»m fe©«B, % reiwiiMPeli 
• fm'  ^ tf lici«44 iii8aeti«l<lt®t Eielweasta 
||.f a$i nm  ^ %m imttei# @t' &ps>lrl«sii«%. &m is wM«li a#lii49 
, m %0mm. wtm  ^& ioiill tteniawr «a®t^ r ms l^m€ ia 
I 
I g 










luai It ©f tilt 
1 aprftfld3g ierr|i«i itm ft- Hfm ptHesa. mith&y 
with rt^ irei# 
• • s#. *11 -sBfiifiwl ivm «t ftefHteteg M©, 3.5 
fh® ma m4J«ai»4 t9 fiw a Mm tait-
WwWM 
1# i glsis  ^eyiii^ iEr senrtag a# a reawfotr for 
til® mtiftiil '%9 b® sp?®.3^». fhe- twls# was aai# from » 
jmtim ®f feir«tt® tf- aeaiisf mm iBii, 
' 4» to «©in»tt« jmiiMfai iraiirt ©•«Hiit»®t^  tf « e®«pr«8s»i 
«ir Ito#:# I:te wAm ma •qaifp«i -fc# smpply toy mix- mt 
@®B«taat |jris0w« t9 
fMs appejrftttti iw ih« &i ihs' «teo«@t«9r wb« M®i*» 
-feloal with %toet Ultii.'to'atftsi  ^Sim&tm t& ©puratioa aa®®!® 
j^ essw® wtialaiiiiNS » 5 'sad lae* 
fie-yiy !.§ ®# tifc® }.f(|.ii4«S siapayei f«ir' fewt* 
tfi' ttTTOS 
kh ipfli©afcioa t.b« immtiQUm-
Ti» mpmimnml |ia»«@#iiir© for applying %M »pr»^ apMii *«s 
«# f®H#ir8i Twutf- i.|>l«r#i»8 efaate «pbMa «f ikm • 
®aafe sJLg# w®r« pltaed a t«r«i sai w®tgln^« ffa» ta«-' 
sects were tl»sa imm tlii mi§iM§ da « dftaMt 
thlckiitt® ©f filtw p*f« t# %]^ -4asM'® «f a :staaBiik.ri l«3if 
<Slsh» fh® ?»tri Siib m# tfcwa iplae  ^ia tim ®f tht Wit#* of tte« 
Ani ®e.t ®f itttaetlcU® wer® apfli«4«- ,Aft#r afpll-
• mSsmjf iifMis wm& fi©l:®d up by a l«g with a mtf fia« f<»©«|>9 jyal 
Upto t® a wilghlag bottl® mni weighewi, C«r® «ft« titiE«a m%. 
of «ih»rlRg tpr&y Utirlnf tl® trM»fiiTtaf Mt®», 
'mmmA wifMuif ti» aphlds w«r« e&reftjlly r«fflsmi»i imm %h» l(@tti« t® 
$ itmh 8afttiirll.vatt' f3j«t« flie pSjint «&s ]^ «i^  is the imt*r of a disk ^ 
t» tmp is i^vidwXa th&t Eittea^ t^ad to <l«8«rt %lm: ms^mtUmt: 
-, 
' -mute** $f 'SimmI miM§ imr# «t tlM» a»d of 
twftntyv^oir lmm&4 fihoio apMSs 
iris4«li ftll ia tins mter mm yeewied «» 
• •' •' ftoi. jame«i*» to. ti»'-oa«e of th« roaohs®' ms siaHar t® tlmt foa? ' 
fm iw«h«® is tlie fourth ayn^Ml ittittr aai «f «ppp036iiat®ly 
Sim mM m-%Km teat wit, tl»® roach#! imw® aai' ; 
tlio umifMog botti.« to a iis ineh F«tri dlala vith' ; 
aUoAy th® iiffli«r wopglni of wldch hiti pirotisnsly Iseeia «owt^  with ,^ :• 
:'* tftia fiiii prferoleiSB jaily that aervod to confine t^  TOaeiies# Tka 
mm i^ Aoai in tlsa canter, of tta* spraying eb&aber «ai t^  spMy iras 
lis 
«r«r« ^mmimNetd.' 
imm itai Msh. «#' tbt vtliMiii Mtl« If %m mm» MtM m^A. tm i^ pMii 
M. »pii«t imigM* flu» l»«e'^  ^wim fmt& %h0 t^%» %i » 
.3a3fs* Ihfit^ fy iiiyi»,4mi..*t<t»g- itossi^ - #f Aimi& *'» '^ MiVSiag *»# 
j^itltflfft' 11% Shu %18'IBBt'^ ^m'lf^ y lyyt-yjiii 
y^wfeb tefffeftf mfi^ tis' @0 £n i^il &11' l(4w '^%4o§11ly 
thfi ;i%ii».<iiKpwr «# ttai wm»^»m 
Blutttjlfe. iMgMftiaiittfc iM tixmmm tedMi .6#iiilHi ftl*# -ittMl# 
«« |te #t imw» 19 sipfli' additlAittl |jeif«»fa»tl^ irM@li 
haa m% pr«siM|^  M %M« M mM  ^
• hm? mw^§. m rnpMdBm 
Ihem %']b» ftl»sir• f#ll0vteg wire 9%il»diMiS| 
.1* iniiibi nf tl» .-l*a% wit tttfcr*. sssm^r^» 
3» fli» viifM tii tit l«ff% imii ftftw ii|»i|rl&g« . . 
9« fte «r ias«(»tii ieaii tm %!• nvoita!' #f iiis«#%ii 
la m€h «t tte «ial bswi* 
' V|t& tfeii %^mmU.m tlw foUsDljig §m^ «ftr« 
4» <!««»%< %y 9f 'fchfi^  f^t'fl tilftlS* 
% w»4f^ fMT $A»m% im mmh li«ti mi%« 
4» immgm %mm%iW ^ «p  ^sdliirii&i tt- meh '«i tk 

















^ I I 5 
1% 
e3r«tt ia ms diiNwstJ^ 
•itm %h& imigMt iM gmm ©f %im iadJ.iri«ml> iww#! 
labia, maieis. 
kaiaii,, g» ' 
%h» ia tiie ^^^gmpk ti» qaftatlty of ia*-
U tfe® t@®%' i»ii M& hmm Tim *»lf» 
#f ih« t«.it tttiS.% i» «l.s# iEasi»« f# prsccai 'with tl» ecfflftatotlawt tiw 
.ft'mmi @f spr&y etflher'tag .|»@r taseet aM m&mg@ mlghib |t«r iaiset mist 
1o«' »i»o# tl» Bispr# s«pfiie#»«i>iiht ar# ttdaptM oaly 
•far use iffitb alnfi* -iwietti^ eni *t3.1. a«t «|#1^ to test wits# 
11 i t  11 ! 
I 
J4. 
m ilsr»e hk&m§ ^m^mAsaemtim df ibd £ii;seeM«»Mt» iiUJLiriisit <»f itetiTt 
iiiie@%leli«- pm gmm ef mighty tai oilligraw &i eetiir® f0i.s®a 
l>®j? 0«atSji®%®r tf bis^y topfiii## 
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.01 0.1 1.0 
Per cent concentration 
Figure 1. Toxicity of nicotine with 1 per cent 












Milligrams per gram 
Figure 2. Toxicity of nicotine with 1 per cent 
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Milligrams per gram 













.0001 .001 .01 
Per cent concentration 
Figure 10. Toxicity of rotenone with 1 per cent 







0001 .001 .01 
Milligrams per gram 
Figure 11. Toxicity of rotenone with 1 per cent 
saponin as a spreader. 
Milligrams per sq.cm. 
Figure 12. Toxicity of rotenone with 1 per cent 








.01 0.1 1.0 
Per cent concentration of oil 
Fig-ure 13. Toxicity of oil emulsion with 0.1 per cent 
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.01 0.1 1.0 
Milligrams per gram 
Figure 14. Toxicity of oil emulsion with 0.1 per cent 
sodium oleate as a spreader. 









.01 0.1 1.0 
Milligrams per sq.cm. 
Figure 15. Toxicity of oil emulsion with 0.1 per cent 
sodium oleate as a spreader. 
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• 53. 
m to® m$ bsti®# teat A®grm @f is a«1i-
stjftieiao'tjy grtftt t» 'fe®' .iidiiatlv®-, • A t@®i 0f sigalfteEa©# stew«4 
Istsmm toliBii to 1» ti» s»»t wii®r®a# th® I'elative t@xi-
eity «f' %!»' #tii«p sp@el«f »»» not sCgalfisaal imt tM.« ins^etiiMe* 
flfinal. .ftli# ata-ipiiiflo ta>xicolaigie«l Hat* 
' tslla ifl' ttrnwlattt tii« l«ss i@l®rnat> •%# AMS' p»isism» T3» v&» 
Xatl©tt®!itpg #f tto® pfeuMol eiirres ar«. siaUUw t® tfeas®. im «®dia» Imw&te 
bttt ««iy tsaieltj# la geasrtl, tlie ftoea©! m 
s, siagi# pf-upJi, it sat' »hm &' sigatfiiiiat ditimmm »li»a 50 f®r seat 
paiuti m* e0-^ «r«i» fhe farl %h» «r# 
wws® -^ wltli %& tto s^p c«rr»» iMlmtm a. different typ® 
@f misUm» ?M.® r#rewtl# itowwey, ii «aly sifsifltiHit 
tm %M mevm &i hmmm fealall* 
@unr@i 'ar« gifm tm AsM# giialglM. • &M M-mma 
'lEfejjii ii&tlalM stmemrnlm ms 'mt- ft|»p*#0ial% hmmA W & ^*5 
y$m mm% the amimi itrssogtli. tlmt be ftfpMei'vt K' 
• ftattsd'US sw0ttti3iia 1% KUB% titt •fc'hei'el'iHpes 'Shft'fc 
;3r»ii»«B6». i»- dteiinilr «p«elfif :4s «®M®a  ^'tf p-iwit ted,©i% to ««?• 
iftia' aptoits# a .«f ims mevm • $teirs fe-ltnisse ihi eppraxi* 
aatsl^  U» w 't^ le &8 al«#tia» fo ito mi 2M time mm. 
to:^ « tl»a altftia# t# Jtelltt#' ©1.®®© mdi&r»dty of 
to*i® *^ » «ffli-tii® ewteuss'- &i' mZ&Uvt> texltiti' «r« r#a»irl»^WU.».-
flm iil •m&sidtt atars a taxitl'lj %& tte 
tlae>ett •fteiM nti«| '10.. t^vaaatat kalall.. 
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m%. 'vmj i» ife9rl@3Jt% 'mm* IMn pXm mt mijem 10 pm etai m %M laasls 
#f. mM :jiu9t mrtt'tkm .9%m m -iijSLua 5 (SMt 
m lawis ft ®r 
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t  I  
s 
3% 
nit* ws-mtm Qitm 
Cla-stiaUl f# 1.% 
A &£ fdw atiteis tm %lii 
wlatlvft t«i0ity of st»WB®fefc*»polson ifti®e%i0ii#s-. 
Urn* mu s c2)| 357-370* 
ifM A mpM aet-tod 'fm tm&ting kmm@>m'»'^m 
«gsinst houas flies, n«S,D,A» Bw* tet# 
.?»b« M ^  
*• 8» «ai latoy, y, 1* 
if34 f«sti»g''©aatati oa tli® 
«id results with sOiMi attdium ftnd pstassliii 
#tw* igr* a®»,  ^(3.) i ^ 3d# 
lfeli«laa» », 1, 
%f1y6 If feet® of a4w%ta« ®« an |JHS#©tioM®« J®yr» Agr# 
i«t# 2 i3h 
w» s. 4*. 
'' -tlw of 
Agy# Ma* 47*50« 
t# -e.i, woiflfst#! ?• ii» 0»|s «»4 f» i» 
-if3  ^ St«Ki4«® f^ o«satt.e% iBseetioM#! !«' Swf»«®. 
awrfae# »a mttiiag &bili% imtmM fei 
" ' tte pierfemim@9 «»f (Mslatet in»(it@Mef« Mev 
SRp# St«% Biai* If# 
iffl st^ lm e%>ate.@t hx* a ap i^e*! 
»tlAf f«r ti)« f4mift©t pivf<s i^itJ3@« 0f « 
Mew H&ip@Mr9 igr* Bull* 44*. 
1» c«.| 1. a., ®ai i», s* 
lf32 Sti»li®i of iwiiRiieidss f« Th« f«f«rwka@» «f 
eiirt»lii tMi-tett s^mt^ m mitiam Sm iMpsliire 
Aft'* Sta» frnkt Biidl.% 51« 
i»0 ftwl {|jt®d7j| 1# q* 
ifi8. dtiifiies  ^i&ieetielibil tetititi-, : .|« festi^ i lnmetieusii 
against jnii#®* J0«r» Eo®n* tot*\|i.i 012^17 
liemmsmjt 6* i*» smithy o*^  &« 
If21 SttfiAS m M0m%i®Mm9"WmS*3*A* &«pt« BtiU* 1340* 
tft# &fi MpftMyU a&d mrtMia bthm «g®,aie ©©ape^u^s ' 
m essb f^t iaswtield®®# jtaiar# afr* e»®#  ^{7)1 
.38> 
M#l»rdsoa, e» H. ®x«i Sliep«rd|„ It S» , 
1931 A ®etaod f®r tM relatiir® toxicity «f 
©(wataet iiiseotieM»s istth. ®sf*0i«l mfm9m& %& 
aetloB af aleotitw ^eM,8 J9«r» 
Sat. ,24 U)t 905# 
MieimriMm, 0# 1# and Ha«9»/1»« t* 
W3X tk® toxicity ®f Mli. lefti srsenate to Ifirw &i 
tli« Ctl®r»i9 |i0ta.to S^^m* ie«* Bat#  ^-(3)1 
n2Jm* 
lfs2 yslfttit-# to3sifii% lai ©frtain eaataet i3ss»©tieid®i 
t@ AaMj %m& Bl&ttella gagmaloa witii rsl'®r@ae» 
to baif fead  ^ swrfa©#,'' lefsuiiitis#® thsais. 
it* stat# l,lferi«7« 
If33 l«,ttariJ»ti®a ®f t.l» awfs.©# -nir®®' af A®«,iat« 
. • Smt m 1 )^* i4^«» 
1* „ l# ftm. ^as3t»p wlw  ^
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